OBJECTIVES: To study the prevalence of obesity among semi-urban communities in Jordan and its association with a number of factors. DESIGN: A sample of households was systematically selected from four Jordanian towns namely, Sarih, Sikhra, Southern Mazar and Subha-Subhieh. All subjects aged ! 25 y within the selected households, were invited to participate in the study. A total of 2836 subjects were actually included in the study, with an overall response rate of 70.5%. Study procedures were carried out in the local health centres in each town over a one-month period. RESULTS: The overall prevalence of obesity (body mass index, BMI ! 30 kgam 2 ) was 49.7%; 32.7% in males and 59.8% in females. Obesity was more prevalent in the older age groups, illiterate people, diabetic and hypertensive subjects, and those with hypercholesterolaemia (HC), hypertriglyceridaemia (HTG), high level of low density lipoprotein cholesterol (LDL), and low level of high density lipoprotein cholesterol (HDL). After adjusting for age and gender, obesity was associated with diabetes mellitus (DM) (odds ratio (OR) 1.4, 95% con®dence limit (CL) 1.1, 1.8), hypertension (HT) (OR 2.2, 95% CL 1.7, 2.8), HC (OR 1.3, 95% CL 1.1, 1.5), HTG (OR 2.3, 95% CL 2.0, 2.8), elevated LDL (OR 1.5, 95% CL 1.2, 1.8) and low HDL (OR 2.3, 95% CL 1.8, 2.9). CONCLUSION: Obesity seems to be a common disorder among adult Jordanians. More attention should be paid to this problem at the national level.
Introduction
Obesity is a widespread metabolic abnormality. Over the past thirty years, obesity has increased in prevalence worldwide. 1±3 This increase has affected people in developed countries with different ethnic and cultural backgrounds.
2±9 Obesity is associated with increased incidence of non-insulin dependent diabetes (NIDDM) 10, 11 and hypertension (HT), 12 increased levels of very low density lipoprotein (VLDL), LDL 10 ±12 and triglycerides (TG), and decreased levels of HDL ± all of which are recognized risk factors for atherosclerotic cardiovascular disease. 12 In addition, recent work has revealed the association of obesity with endometrial, ovarian and possibly breast cancer in women, and prostate cancer in men. 13 Obese men and obese women are at higher risk of gastrointestinal cancer, furthermore, the association of obesity with endocrine disorders, 14 joint disease and gallbladder disease is well known. 15 Recent reports from developing countries indicate increased rates of obesity in the populations studied. 16±19 The purpose of this communication is to report on the prevalence of obesity and associated factors among semi-urban communities in Jordan.
Study population and methods
The study was conducted to estimate prevalence and risk factors for diabetes mellitus (DM); obesity, HT, smoking, hypercholesterolaemia (HC), and hypertriglyceridaemia (HTG), in four semi-urban communities. The town of Sarih was selected from the north, Sikhra was selected from the middle, Southern Mazar from the south and Sabha-Subhieh from the eastern part of the country bordering the desert region. Selection of these towns was based on geographical distribution, as well as on logistic considerations, such as the presence of a health centre in which the study procedures could be performed, and the presence of a suitable place nearby for the study team to dine and sleep. The four surveys were carried out between September 1994 and February 1996, with the work in each town's health centre covering a period of one month.
In each town, a systematic sample of households (every ®fth house) after a random start was selected. All residents aged ! 25 y in the selected households were eligible for inclusion in the study. A twomember team (one man and one woman) visited the selected household, explained the purpose of the study and invited eligible persons to report to the health centre on a given day after an overnight fast. To encourage participation, we contacted community and religious leaders, local clubs, schools and the municipality, to secure their cooperation. Free transportation was offered to and from the health centre, upon request. The team worked every day, including weekends, to encourage the participation of employed people.
Written informed consent was secured from each participant upon arrival at the health centre. Con®-dentiality of the information was maintained. Participants with any abnormality were referred to their physicians. The study protocol was approved by the Ethical Research Committee at the Jordan University of Science and Technology.
In the health centre, a pilot-tested structured questionnaire, prepared speci®cally for the study, was completed by a trained interviewer. The questionnaire gathered information on socio-demographic factors, as well as information on DM, hypertension, hyperlipidaemia and smoking habits. Measurements of height, weight, blood pressure, plasma glucose concentration (both fasting and 2 h post 75 g oral glucose loading) were also obtained for each subject. Total cholesterol, HDL, LDL and TG were obtained in all towns with the exception of Sarih.
A random sample of non-respondents was selected and interviewed at home, using the same questionnaire but with the addition of one question about the reason for non-participation. Work outside the town was the main reason for non-participation and these non-respondents were more likely to be males.
Body mass index (BMI) was calculated as weight (kg) divided by the square of height (m). Obesity was de®ned as BMI ! 30 kgam 2 . HT was de®ned as a systolic blood pressure of ! 160 mm Hg, diastolic blood pressure of ! 95 mm Hg, or the current use of antihypertensive medications. 20, 21 DM was diagnosed according to the recommendations of the WHO Study Group 22 (a fasting plasma glucose of ! 7.8 mmolal or 2 h plasma glucose ! 11.1 mmolal). HC was de®ned as a serum cholesterol b 6.1 mmolal. 17 HTG was de®ned as a serum triglyceride b 2.2 mmolal.
19 HDL values below 0.9 mmolal were considered as low. LDL was estimated using the following formula: 23 
LDL total cholesterol À HDL cholesterol
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LDL values b 4.1 mmolal were considered high. Education was categorized into illiteracy, 1±12 y formal schooling and b 12 y formal schooling. Smoking refers to current regular smoking of cigarettes, irrespective of amount and duration. All biochemical measurements were carried out using standard techniques on the same day of blood collection and by the same team of laboratory technicians.
Statistical analysis was carried out using the Statistical Analysis System (SAS) software. The chi-square test for heterogeneity was used to assess the statistical signi®cance of differences in categorical variables. For education and age (ordinal variables with more than two categories), chi-square tests trend were also performed; the P-values however, were identical with these derived from the chi-square test. Differences between two means were assessed for statistical signi®cance using the independent two-sample t-test and differences between more than two means were assessed by analysis of variance (ANOVA).
Logistic regression analysis was used to obtain ageand gender-adjusted odds ratios (ORs) of obesity for a number of variables. Each of the factors shown in Table 1 was assessed in a separate logistic regression model along with the presence of age (as a continuous variable) and gender. Each factor was also assessed for interaction with gender by inclusion of interaction terms in these models. None of these interactions was signi®cant and were therefore excluded from the models.
Results
A total of 2836 subjects were examined representing an overall response rate of 70.5% (54% in males and 86% in females). The response rate varied from as low as 45% in Southern Mazar to as high as 79% in Sikhra. Table 1 shows the distribution of the sample by a number of variables for men and women separately. Generally, there was over-representation of women with a female:male ratio of about 3:2 in all locations. The overall prevalence of obesity was 49.7%. Prevalence of obesity and mean BMI values according to a number of factors are presented in Table 2 . Females were more likely to be obese (59.8%) than males (32.7%). In both genders, obesity was more common among illiterate people, subjects with DM, HT, HC, HTG, elevated LDL and low HDL. Obesity increased with age, reaching a peak at Obesity in Jordan K Ajlouni et al 40 ± 60 y. There was no difference in the prevalence of obesity in men between towns. However, a signi®cant difference in the prevalence of obesity between towns was observed in women. Logistic regression analysis was used to obtain age-and gender-adjusted ORs of obesity for a number of variables. As shown in Table  3 , subjects with DM (OR 1.4, 95% CL 1. 
Discussion
The present study provides the ®rst data on the prevalence of obesity in Jordan and its distribution 
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K Ajlouni et al among population subgroups. It is a population-based study, aimed at recruiting a probability sample from four semi-urban communities from the north, south, middle and east of the country. Strictly speaking, our ®ndings apply to the four sampled communities, but may be generalized to similar communities representing a large sector of the Jordanian population. Because of the limited resources and other logistical considerations, it was not possible to include remote areas and large cities. Non-response is an inherent problem in survey methodology, especially with a demanding protocol as in the present study (reporting fasting to the health centre, obtaining two blood samples, waiting 2 h for the second blood sample, etc). Despite that, the response rate was better than expected in females (86%), but rather low in males (54%). It is unlikely that response was related to whether a person is obese or not. Based on interviewing a sample of nonrespondents at home, work outside the town, which is much more common in males, was the main reason for non-response.
An important ®nding of the study is the high prevalence of obesity, particularly among women. At present, we do not know the reasons for this high prevalence, nor the reasons for the wide gender difference. In Saudi Arabia, the prevalence of obesity (BMI b 29 kgam 2 ) among family practice attenders at King Fahad National Guard Hospital was 32.8%. 15 In Yemen, the mean BMI was 22.5 kgam 2 in males and 23.1 kgam 2 in females, 24 much lower than the 27.1 kgam 2 in males and 30.6 kgam 2 in females observed in the present study. Our ®gures are higher than those reported from the US, 1 England, 5 and the Netherlands. 7 Genetic predisposition, dietary factors, lack of physical activity (especially among women) and cultural factors, all may contribute to the problem in Jordan. Based on the Annual Statistical Report published by the General Department of Statistics and on the investigators' personal knowledge and observations as Jordanians, the country has witnessed dramatic changes in lifestyle in the past three decades. Electricity and tapwater entered almost every house. Modern transportation (buses and cars) became available on a large scale and agriculture became largely mechanized. These changes were accompanied by an abundance of food.
Obesity appears to emerge as an early manifestation of changes in lifestyle, as observed in many minority groups in the US 25 and classically in Pima Indians after the change of their lifestyle in Arizona, compared to the Pima population in Mexico. 26 Genetic factors may play an important role in obesity. Recent studies 27±30 have shown a clear correlation of body weight between parents and siblings, and close similarities in BMI of monozygotic twins. However, these reports do not exclude the contribution of environmental factors in regulation of body weight. 28, 29 The high prevalence of obesity in Jordan may be, in part, related to the`thrifty' genotype, 31 ,32 which provides a survival advantage in time of famine, by increasing the capabilities for fat storage. With the abundance of food nowadays, this gene may contribute to obesity.
Traditionally, Jordanians, and probably other Arabs, used to consider obesity a sign of good health and beauty, which may contribute to the current situation.
Smoking cessation now has been reported to be associated with an increase in weight. 33 After adjustment for age and gender, our data revealed no association between obesity and current smoking.
Obesity is not only a risk factor for the development of NIDDM, but considered by some investigators as a pre-diabetic state. 34 In our study, the rate of obesity in diabetic subjects was 61.4% (42.6% in males and 74.8% in females) which is in agreement with the prevalence of 60 ±90% in the literature. 34 Our data showed patterns of obesity in relation to plasma lipid levels consistent with earlier reports. 15 HDL was lower, while total cholesterol and LDL were higher among obese subjects. The association of high LDL, low HDL and HC with obesity, were independent from age and gender. A strong association between obesity and HT, independent of age and gender, was also observed in this study, which is consistent with previous reports. 35 
Conclusion
Obesity seems to be a common metabolic disorder in Jordan. Our data pertains to the semi-urban sector of the population, but further research is needed to assess the problem in Bedouins, rural areas and major cities of the country. Research efforts may focus on elucidating the reasons behind this problem. Dietary habits, physical activity and attitudes towards obesity need to be better understood and may provide a basis for prevention of obesity and its related conditions such as DM, HT and hyperlipidaemia. 
